SEQUENCE LISTING 



<110> MILLER, JEFFREY C. 
ZHANG, LEI 

<12 0> METHODS AND COMPOSITIONS FOR TARGETED CLEAVAGE AND RECOMBINATION 

<130> 8325-0036.31 

<140> 10/587,723 

<141> 2004-08-06 

<150> PCT/US04/25407 

<151> 2004-08-06 

<150> 60/542,780 

<151> 2004-02-05 

<150> 60/556,831 

<151> 2004-03-26 

<150> 60/575,919 

<151> 2004-06-01 

<150> 10/912,932 

<151> 2004-08-06 

<160> 212 

<170> Patentln version 3.3 

<210> 1 

<211> 44 

<212> DNA 

<213> Artificial 

<220> 

<223> human hSMClLl gene 



<220> 

<221> misc_f eature 

<222> (5) . . (16) 

<223> Target sequence for the hSMCl-specif ic ZFP 
<220> 

<221> misc_f eature 

<222> (23) . . (34) 

<223> Target sequence for the hSMCl-specif ic ZFP 

<400> 1 

ctgccgccgg cgccgcggcc gtcatggggt tcctgaaact gatt 44 



<210> 2 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> human hSMClLl gene 



1 



<400> 2 

Met Gly Phe Leu Lys Leu lie 
1 5 



<210> 3 

<211> 47 

<212> DNA 

<213> Artificial 

<220> 

<223> human x chromosome SMC1 region 

<400> 3 

ctgccgccgg cgccgcggcc gtcatggggt tcctgaaact gattgag 47 



<210> 4 

<211> 8 

<212> PRT 

<213> Artificial 

<220> 

<223> human x chromosome SMC1 region 

<400> 4 

Met Gly Phe Leu Lys Leu lie Glu 
1 5 



<210> 5 

<211> 50 

<212> DNA 

<213> Artificial 

<220> 

<223> artificial donor oligonucleotide 

<400> 5 

ctgccgccgg cgccgcggcc gtcataagaa gcttcctgaa actgattgag 50 



<210> 6 

<211> 463 

<212> DNA 

<213> Artificial 

<220> 

<223> an amplification product derived from a mutated hSMCl gene 
<400> 6 

tagtcctgca ggtttaaacg aattcgccct tctcagcaag cgtgagctca ggtctccccc 60 

gcctccttga acctcaagaa ctgctctgac tccgcccagc aacaactcct ccggggatct 120 

ggtccgcagg agcaagtgtt tgttgttgcc atgcaacaag aaaagggggc ggaggcacca 180 

cgccagtcgt cagctcgctc ctcgtatacg caacatcagt ccccgcccct ggtcccactc 240 



2 



ctgccggaag gcgaagatcc cgttaggcct ggacgtattc tcgcgacatt tgccggtcgc 



300 



ccggcttgca ctgcggcgtt tcccgcgcgg gctacctcag ttctcgggcg tacggcgcgg 



360 



cctgtcctac tgctgccggc gccgcggccg tcataagaag cttcctgaaa ctgattgaag 



420 



ggcgaattcg cggccgctaa attcaattcg ccctatagtg agt 



463 



<210> 7 

<211> 50 

<212> DNA 

<213> Artificial 

<220> 

<223> human IL2Rgamma gene 



<220> 

<221> misc_f eature 

<222> (8) . . (16) 

<223> Target sequence for the second pair of IL2Rgamma- specific ZFP 
<220> 

<221> mis cofeature 

<222> (23) . . (34) 

<223> Target sequence for the second pair of IL2Rgamma- specific ZFP 



<210> 8 

<211> 9 

<212> PRT 

<213> Artificial 

<220> 

<223> human IL2Rgamma gene 

<400> 8 

Tyr Lys Asn Ser Asp Asn Asp Lys Val 
1 5 



<210> 9 

<211> 59 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgamma gene 

<400> 9 

gttcctcttc cttccaacct ttctcctcta ggtacaagaa ctcggataat gataaagtc 59 



<400> 7 

cttccaacct ttctcctcta ggtacaagaa ctcggataat gataaagtcc 



50 



<210> 
<211> 



10 
9 



3 



<212> PRT 

<213> Artificial 



<220> 

<223> IL2Rgamma gene 
<400> 10 

Tyr Lys Asn Ser Asp Asn Asp Lys Val 
1 5 



<210> 11 

<211> 59 

<212> DNA 

<213> Artificial 

<220> 

<223> artificial donor oligonucleotide 

<400> 11 

gttcctcttc cttccaacct ttctcctcta ggtaaaagaa ttccgacaac gataaagtc 59 



<210> 12 
<211> 624 
<212> DNA 
<213> Artificial 

<220> 

<223> mutated IL2Rgamma gene 
<400> 12 

tagtcctgca ggtttaaacg aattcgccct ttcctctagg taaaagaatt ccgacaacga 60 

taaagtccag aagtgcagcc actatctatt ccctgaagaa atcacttctg gctgtcagtt 120 

gcaaaaaaag gagatccacc tctaccaaac atttgttgtt cagctccagg acccacggga 180 

acccaggaga caggccacac agatgctaaa actgcagaat ctgggtaatt tggaaagaaa 240 

gggtcaagag accagggata ctgtgggaca ttggagtcta cagagtagtg ttcttttatc 3 00 

ataagggtac atgggcagaa aagaggaggt aggggatcat gatgggaagg gaggaggtat 360 

taggggcact accttcagga tcctgacttg tctaggccag gggaatgacc acatatgcac 42 0 

acatatctcc agtgatcccc tgggctccag agaacctaac acttcacaaa ctgagtgaat 480 

cccagctaga actgaactgg aacaacagat tcttgaacca ctgtttggag cacttggtgc 540 

agtaccggac taagggcgaa ttcgcggccg ctaaattcaa ttcgccctat agtgagtcgt 600 

attacaattc actggccgtc gttt 624 



<210> 13 

<211> 700 

<212> DNA 

<213> Artificial 



4 



<220> 

<223> human beta-globin gene 
<400> 13 



tactgatggt 


atggggccaa 


gagatatatc 


ttagagggag 


ggctgagggt 


ttgaagtcca 


60 


actcctaagc 


cagtgccaga 


agagccaagg 


acaggtacgg 


ctgtcatcac 


ttagacctca 


120 


ccctgtggag 


ccacacccta 


gggttggcca 


atctactccc 


aggagcaggg 


agggcaggag 


180 


ccagggctgg 


gcataaaagt 


cagggcagag 


ccatctattg 


cttacatttg 


cttctgacac 


240 


aactgtgttc 


actagcaacc 


tcaaacagac 


accatggtgc 


atctgactcc 


tgaggagaag 


300 


tctgccgtta 


ctgccctgtg 


gggcaaggtg 


aacgtggatg 


aagttggtgg 


tgaggccctg 


360 


ggcaggttgg 


tatcaaggtt 


acaagacagg 


tttaaggaga 


ccaatagaaa 


ctgggcatgt 


420 


ggagacagag 


aagactcttg 


ggtttctgat 


aggcactgac 


tctctctgcc 


tattggtcta 


480 


ttttcccacc 


cttaggctgc 


tggtggtcta 


cccttggacc 


cagaggttct 


ttgagtcctt 


540 


tggggatctg 


tccactcctg 


atgctgttat 


gggcaaccct 


aaggtgaagg 


ctcatggcaa 


600 


gaaagtgctc 


ggtgccttta 


gtgatggcct 


ggctcacctg 


gacaacctca 


agggcacctt 


660 


tgccacactg 


agtgagctgc 


actgtgacaa 


gctgcacgtg 






700 



<210> 14 

<211> 408 

<212> DNA 

<213> Artificial 

<220> 

<223> an amplification product derived from a mutated beta-globin gene 
<400> 14 

tgcttaccaa gctgtgattc caaatattac gtaaatacac ttgcaaagga ggatgttttt 60 

agtagcaatt tgtactgatg gtatggggcc aagagatata tcttagaggg agggctgagg 12 0 

gtttgaagtc caactcctaa gccagtgcca gaagagccaa ggacaggtac ggctgtcatc 180 

acttagacct caccctgtgg agccacaccc tagggttggc caatctactc ccaggagcag 240 

ggagggcagg agccagggct gggcataaaa gtcagggcag agccatctat tgcttacatt 3 00 

tgcttctgac acaactgtgt tcactagcaa cctcaaacag acaccatggt gcatctgact 3 60 

cctgaggaga agtctggcgt tagtgcccga attccgatcg tcaaccac 408 

<210> 15 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> IL-2Rgamma gene 



5 



<220> 

<221> misc_f eature 

<222> (1) . . (13) 

<223> target sequences for the 5-10 ZFP/Fokl fusion protein 
<220> 

<221> misc_feature 

<222> (31) . . (42) 

<223> target sequences for the 5-8 ZFP/Fokl fusion protein 

<400> 15 

cacgtttcgt gttcggagcc gctttaaccc actctgtgga ag 

<210> 16 

<211> 336 

<212> PRT 

<213> Artificial 

<220> 

<223> 5-8 ZFP/Fokl fusion 



<220> 

<221> MI SC_F EATURE 

<222> (1) . . (17) 

<223> NLS 

<220> 

< 2 2 1 > MI SC_F EATURE 
<222> (18) . . (130) 
<223> ZFP 

<220> 

< 2 2 1 > MIS C_F EATURE 
<222> (131) . . (140) 
<223> ZC linker 

<220> 

<221> MI SC_F EATURE 

<222> (141) . . (336) 

<223> Fokl cleavage half-domain 

<400> 16 

Met Ala Pro Lys Lys Lys Arg Lys Val Gly lie His Gly Val Pro Ala 
15 10 15 



Ala Met Ala Glu Arg Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe 
20 25 30 



Ser Arg Ser Asp Asn Leu Ser Glu His lie Arg Thr His Thr Gly Glu 
35 40 45 



Lys Pro Phe Ala Cys Asp lie Cys "Gly Arg Lys Phe Ala Arg Asn Ala 
50 55 60 



His Arg lie Asn His Thr Lys lie His Thr Gly Ser Gin Lys Pro Phe 
65 70 75 80 



Gin Cys Arg lie Cys Met Arg Asn Phe Ser Arg Ser Asp Thr Leu Ser 
85 90 95 



Glu His lie Arg Thr His Thr Gly Glu Lys Pro Phe Ala Cys Asp lie 
100 105 110 



Cys Gly Arg Lys Phe Ala Ala Arg Ser Thr Arg Thr Thr His Thr Lys 
115 120 125 



lie His Leu Arg Gin Lys Asp Ala Ala Arg Gly Ser Gin Leu Val Lys 
130 135 140 



Ser Glu Leu Glu Glu Lys Lys Ser Glu Leu Arg His Lys Leu Lys Tyr 
145 150 155 160 



Val Pro His Glu Tyr lie Glu Leu lie Glu lie Ala Arg Asn Ser Thr 
165 170 175 



Gin Asp Arg lie Leu Glu Met Lys Val Met Glu Phe Phe Met Lys Val 
180 185 190 



Tyr Gly Tyr Arg Gly Lys His Leu Gly Gly Ser Arg Lys Pro Asp Gly 
195 200 205 



Ala lie Tyr Thr Val Gly Ser Pro lie Asp Tyr Gly Val lie Val Asp 
210 215 220 



Thr Lys Ala Tyr Ser Gly Gly Tyr Asn Leu Pro lie Gly Gin Ala Asp 
225 230 235 240 



Glu Met Gin Arg Tyr Val Glu Glu Asn Gin Thr Arg Asn Lys His lie 
245 250 255 



Asn Pro Asn Glu Trp Trp Lys Val Tyr Pro Ser Ser Val Thr Glu Phe 
260 265 270 



Lys Phe Leu Phe Val Ser Gly His Phe Lys Gly Asn Tyr Lys Ala Gin 
275 280 285 



Leu Thr Arg Leu Asn His lie Thr Asn Cys Asn Gly Ala Val Leu Ser 
290 295 300 



7 



Val Glu Glu Leu Leu lie Gly Gly Glu Met lie Lys Ala Gly Thr Leu 
305 310 315 320 



Thr Leu Glu Glu Val Arg Arg Lys Phe Asn Asn Gly Glu lie Asn Phe 
325 330 335 



<210> 17 

<211> 339 

<212> PRT 

<213> Artificial 



<220> 

<223> 5-10 ZFP/Fokl fusion 



<220> 

<221> MI SC_FEATURE 

<222> (1) . . (17) 

<223> NLS 

<220> 

<221> M I SC_F EATURE 

<222> (18) . . (133) 

<223> ZFP 

<220> 

<2 21> MI SC_ FEATURE 

<222> (134) . . (143) 

<223> ZC linker 

<220> 

< 2 2 1 > MI SC_FEATURE 

<222> (144) . . (339) 

<223> Fokl cleavage half-domain 

<400> 17 



Met Ala Pro Lys Lys Lys Arg Lys Val Gly lie His Gly Val Pro Ala 
15 10 15 



Ala Met Ala Glu Arg Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe 
20 25 30 



Ser Arg Ser Asp Ser Leu Ser Arg His lie Arg Thr His Thr Gly Glu 
35 40 45 



Lys Pro Phe Ala Cys Asp lie Cys Gly Arg Lys Phe Ala Asp Ser Ser 
50 55 60 



Asn Arg Lys Thr His Thr Lys lie His Thr Gly Gly Gly Gly Ser Gin 
65 70 75 80 



Lys Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser Arg Ser Asp 
85 90 95 



8 



Ser Leu Ser Val His lie Arg Thr His Thr Gly Glu Lys Pro Phe Ala 
100 105 110 



Cys Asp lie Cys Gly Arg Lys Phe Ala Asp Arg Ser Asn Arg lie Thr 
115 120 125 



His Thr Lys lie His Leu Arg Gin Lys Asp Ala Ala Arg Gly Ser Gin 
130 135 140 



Leu Val Lys Ser Glu Leu Glu Glu Lys Lys Ser Glu Leu Arg His Lys 
145 150 155 160 



Leu Lys Tyr Val Pro His Glu Tyr lie Glu Leu lie Glu lie Ala Arg 
165 170 175 



Asn Ser Thr Gin Asp Arg lie Leu Glu Met Lys Val Met Glu Phe Phe 
180 185 190 



Met Lys Val Tyr Gly Tyr Arg Gly Lys His Leu Gly Gly Ser Arg Lys 
195 200 205 



Pro Asp Gly Ala lie Tyr Thr Val Gly Ser Pro lie Asp Tyr Gly Val 
210 215 220 



lie Val Asp Thr Lys Ala Tyr Ser Gly Gly Tyr Asn Leu Pro lie Gly 
225 230 235 240 



Gin Ala Asp Glu Met Gin Arg Tyr Val Glu Glu Asn Gin Thr Arg Asn 
245 250 255 



Lys His lie Asn Pro Asn Glu Trp Trp Lys Val Tyr Pro Ser Ser Val 
260 265 270 



Thr Glu Phe Lys Phe Leu Phe Val Ser Gly His Phe Lys Gly Asn Tyr 
275 280 285 



Lys Ala Gin Leu Thr Arg Leu Asn His lie Thr Asn Cys Asn Gly Ala 
290 295 300 



Val Leu Ser Val Glu Glu Leu Leu lie Gly Gly Glu Met lie Lys Ala 
305 310 315 320 



Gly Thr Leu Thr Leu Glu Glu Val Arg Arg Lys Phe Asn Asn Gly Glu 
325 330 335 



9 



lie Asn Phe 



<210> 18 

<211> 797 

<212> DNA 

<213> Artificial 

<220> 

<223> enhanced Green Fluorescent Protein gene 



<400> 18 
cgaattctgc 


agtcgacggt 


accgcgggcc 


cgggatccac 


cggtcgccac 


catggtgagc 


60 


aagggcgagg 


agctgttcac 


cggggtggtg 


cccatcctgg 


tcgagctgga 


cggcgacgta 


120 


aacggccaca 


agttcagcgt 


gtccggcgag 


ggcgagggcg 


atgccaccta 


cggcaagctg 


180 


accctgaagt 


tcatctgcac 


caccggcaag 


ctgcccgtgc 


cctggcccac 


cctcgtgacc 


240 


accctgacct 


acggcgtgca 


gtgcttcagc 


cgctaccccg 


accacatgaa 


gcagcacgac 


300 


ttcttcaagt 


ccgccatgcc 


cgaaggctac 


gtccaggagc 


gcaccatctt 


cttcaaggac 


360 


gacggcaact 


acaagacccg 


cgccgaggtg 


aagttcgagg 


gcgacaccct 


ggtgaaccgc 


420 


atcgagctga 


agggcatcga 


cttcaaggag 


gacggcaaca 


tcctggggca 


caagctggag 


480 


tacaactaca 


acagccacaa 


cgtctatatc 


atggccgaca 


agcagaagaa 


cggcatcaag 


540 


gtgaacttca 


agatccgcca 


caacatcgag 


gacggcagcg 


tgcagctcgc 


cgaccactac 


600 


cagcagaaca 


cccccatcgg 


cgacggcccc 


gtgctgctgc 


ccgacaacca 


ctacctgagc 


660 


acccagtccg 


ccctgagcaa 


agaccccaac 


gagaagcgcg 


atcacatggt 


cctgctggag 


720 


ttcgtgaccg 


ccgccgggat 


cactctcggc 


atggacgagc 


tgtacaagta 


aagcggccgc 


780 


gactctagat 


cataatc 










797 


<210> 19 
<211> 795 
<212> DNA 
<213> Artificial 












<220> 

<223> mutant defective eGFP gene 








<400> 19 
cgaattctgc 


agtcgacggt 


accgcgggcc 


cgggatccac 


cggtcgccac 


catggtgagc 


60 


aagggcgagg 


agctgttcac 


cggggtggtg 


cccatcctgg 


tcgagctgga 


cggcgacgta 


120 


aacggccaca 


agttcagcgt 


gtccggcgag 


ggcgagggcg 


atgccaccta 


cggcaagctg 


180 


accctgaagt 


tcatctgcac 


caccggcaag 


ctgcccgtgc 


cctggcccac 


cctcgtgacc 


240 


accctgacct 


acggcgtgca 


gtgcttcagc 


cgctacccct 


aacacgaagc 


agcacgactt 


300 



cttcaagtcc gccatgcccg aaggctacgt ccaggagcgc accatcttct tcaaggacga 3 60 

cggcaactac aagacccgcg ccgaggtgaa gttcgagggc gacaccctgg tgaaccgcat 42 0 

cgagctgaag ggcatcgact tcaaggagga cggcaacatc ctggggcaca agctggagta 480 

caactacaac agccacaacg tctatatcat ggccgacaag cagaagaacg gcatcaaggt 540 

gaacttcaag atccgccaca acatcgagga cggcagcgtg cagctcgccg accactacca 600 

gcagaacacc cccatcggcg acggccccgt gctgctgccc gacaaccact acctgagcac 660 

ccagtccgcc ctgagcaaag accccaacga gaagcgcgat cacatggtcc tgctggagtt 72 0 

cgtgaccgcc gccgggatca ctctcggcat ggacgagctg tacaagtaaa gcggccgcga 780 

ctctagatca taatc 795 

<210> 20 
<211> 734 
<212> DNA 
<213> Artificial 

<220> 

<223> eGFP insert in pCR(R) 4-TOPO-GFPdonor5 
<400> 20 

ggcgaggagc tgttcaccgg ggtggtgccc atcctggtcg agctggacgg cgacgtaaac 60 

ggccacaagt tcagcgtgtc cggcgagggc gagggcgatg ccacctacgg caagctgacc 12 0 

ctgaagttca tctgcaccac cggcaagctg cccgtgccct ggcccaccct cgtgaccacc 180 

ctgacctacg gcgtgcagtg cttcagccgc taccccgacc acatgaagca gcacgacttc 240 

ttcaagtccg ccatgcccga aggctacgtc caggagcgca ccatcttctt caaggacgac 3 00 

ggcaactaca agacccgcgc cgaggtgaag ttcgagggcg acaccctggt gaaccgcatc 360 

gagctgaagg gcatcgactt caaggaggac ggcaacatcc tggggcacaa gctggagtac 420 

aactacaaca gccacaacgt ctatatcatg gccgacaagc agaagaacgg catcaaggtg 480 

aacttcaaga tccgccacaa catcgaggac ggcagcgtgc agctcgccga ccactaccag 540 

cagaacaccc ccatcggcga cggccccgtg ctgctgcccg acaaccacta cctgagcacc 600 

cagtccgccc tgagcaaaga ccccaacgag aagcgcgatc acatggtcct gctggagttc 660 

gtgaccgccg ccgggatcac tctcggcatg gacgagctgt acaagtaaag cggccgcgac 72 0 

tctagatcat aatc 734 

<210> 21 
<211> 1527 
<212> DNA 
<213> Artificial 



11 



<220> 

<223> eGFP insert in pCR(R)4-TOPO 
<400> 21 

ggcgaggagc tgttcaccgg ggtggtgccc atcctggtcg agctggacgg cgacgtaaac 60 

ggccacaagt tcagcgtgtc cggcgagggc gagggcgatg ccacctacgg caagctgacc 12 0 

ctgaagttca tctgcaccac cggcaagctg cccgtgccct ggcccaccct cgtgaccacc 180 

ctgacctacg gcgtgcagtg cttcagccgc taccccgacc acatgaagca gcacgacttc 240 

ttcaagtccg ccatgcccga aggctacgtc caggagcgca ccatcttctt caaggacgac 300 

ggcaactaca agacccgcgc cgaggtgaag ttcgagggcg acaccctggt gaaccgcatc 3 60 

gagctgaagg gcatcgactt caaggaggac ggcaacatcc tggggcacaa gctggagtac 42 0 

aactacaaca gccacaacgt ctatatcatg gccgacaagc agaagaacgg catcaaggtg 480 

aacttcaaga tccgccacaa catcgaggac ggcagcgtgc agctcgccga ccactaccag 540 

cagaacaccc ccatcggcga cggccccgtg ctgctgcccg acaaccacta cctgagcacc 600 

cagtccgccc tgagcaaaga ccccaacgag aagcgcgatc acatggtcct gctggagttc 660 

gtgaccgccg ccgggatcac tctcggcatg gacgagctgt acaagtaaag cggccgctcg 72 0 

agtctagagg gcccgtttaa acccgctgat cagcctcgac tgtgccttct agttgccagc 780 

catctgttgt ttgcccctcc cccgtgcctt ccttgaccct ggaaggtgcc actcccactg 840 

tcctttccta ataaaatgag gaaattgcat cgcattgtct gagtaggtgt cattctattc 900 

tggggggtgg ggtggggcag gacagcaagg gggaggattg ggaagacaat agcaggcatg 960 

ctggggatgc ggtgggctct atggcttctg aggcggaaag aaccagctgg ggctctaggg 102 0 

ggtatcccca cgcgccctgt agcggcgcat taagcgcggc gggtgtggtg gttacgcgca 1080 

gcgtgaccgc tacacttgcc agcgccctag cgcccgctcc tttcgctttc ttcccttcct 1140 

ttctcgccac gttcgccggc tttccccgtc aagctctaaa tcgggggctc cctttagggt 1200 

tccgatttag tgctttacgg cacctcgacc ccaaaaaact tgattagggt gatggttcac 1260 

gtagtgggcc atcgccctga tagacggttt ttcgcccttt gacgttggag tccacgttct 1320 

ttaatagtgg actcttgttc caaactggaa caacactcaa ccctatctcg gtctattctt 1380 

ttgatttata agggattttg ccgatttcgg cctattggtt aaaaaatgag ctgatttaac 1440 

aaaaatttaa cgcgaattaa ttctgtggaa tgtgtgtcag ttagggtgtg gaaagtcccc 1500 

aggctcccca gcaggcagaa gtatgca 1527 

<210> 22 
<211> 116 
<212> PRT 
<213> Artificial 

12 



<220> 

<223> sca-29b 



<400> 22 

Met Ala Glu Arg Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser 
15 10 15 



Gin Ser Gly Asp Leu Thr Arg His lie Arg Thr His Thr Gly Glu Lys 
20 25 30 



Pro Phe Ala Cys Asp lie Cys Gly Arg Lys Phe Ala Thr Ser Ala Asn 
35 40 45 



Leu Ser Arg His Thr Lys lie His Thr Gly Gly Gly Gly Ser Gin Lys 
50 55 60 



Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser Asp Arg Ser Ala 
65 70 75 80 



Leu Ser Arg His lie Arg Thr His Thr Gly Glu Lys Pro Phe Ala Cys 
85 90 95 



Asp lie Cys Gly Arg Lys Phe Ala Gin Ser Gly His Leu Ser Arg His 
100 105 110 



Thr Lys lie His 
115 



<210> 23 

<211> 113 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36a 
<400> 23 

Met Ala Glu Arg Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser 
15 10 15 



Arg Ser Gin Thr Arg Lys Thr His lie Arg Thr His Thr Gly Glu Lys 
20 25 30 



Pro Phe Ala Cys Asp lie Cys Gly Arg Lys Phe Ala Gin Lys Arg Asn 
35 40 45 



Arg Thr Lys His Thr Lys lie His Thr Gly Ser Gin Lys Pro Phe Gin 
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50 55 60 



Cys Arg lie Cys Met Arg Asn Phe Ser Asp Arg Ser Ala Leu Ser Arg 
65 70 75 80 



His lie Arg Thr His Thr Gly Glu Lys Pro Phe Ala Cys Asp lie Cys 
85 90 95 



Gly Arg Lys Phe Ala Gin Ser Gly Asn Leu Ala Arg His Thr Lys lie 
100 105 110 



His 



<210> 24 

<211> 116 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36b 
<400> 24 

Met Ala Glu Arg Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser 
15 10 15 



Thr Ser Gly Ser Leu Ser Arg His lie Arg Thr His Thr Gly Glu Lys 
20 25 30 



Pro Phe Ala Cys Asp lie Cys Gly Arg Lys Phe Ala Asp Arg Ser Asp 
35 40 45 



Leu Ser Arg His Thr Lys lie His Thr Gly Gly Gly Gly Ser Gin Lys 
50 55 60 



Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser Asp Arg Ser Ala 
65 70 75 80 



Leu Ser Arg His lie Arg Thr His Thr Gly Glu Lys Pro Phe Ala Cys 
85 90 95 



Asp lie Cys Gly Arg Lys Phe Ala Gin Ser Gly Asn Leu Ala Arg His 
100 105 110 



Thr Lys lie His 
115 
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<210> 25 

<211> 116 

<212> PRT 

<213> Artificial 



<220> 

<223> sca-36c 



<400> 25 

Met Ala Glu Arg Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser 
15 10 15 



Thr Ser Ser Ser Leu Ser Arg His lie Arg Thr His Thr Gly Glu Lys 
20 25 30 



Pro Phe Ala Cys Asp lie Cys Gly Arg Lys Phe Ala Asp Arg Ser Asp 
35 40 45 



Leu Ser Arg His Thr Lys lie His Thr Gly Gly Gly Gly Ser Gin Lys 
50 55 60 



Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser Asp Arg Ser Ala 
65 70 75 80 



Leu Ser Arg His lie Arg Thr His Thr Gly Glu Lys Pro Phe Ala Cys 
85 90 95 



Asp lie Cys Gly Arg Lys Phe Ala Gin Ser Gly Asn Leu Ala Arg His 
100 105 110 



Thr Lys lie His 





115 


<210> 


26 


<211> 


12 


<212> 


PRT 


<213> 


Artificial 


<220> 




<223> 


fusion nuclease 


<400> 


26 



His Gin Arg Thr His Gin Asn Lys Lys Gin Leu Val 
15 10 



<210> 27 

<211> 12 

<212> DNA 

<213> Artificial 



15 



<220> 

<223> hSMClLl Gene target sequence 

<400> 27 
catggggttc ct 



<210> 28 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> hSMClLl Gene Fl 

<400> 28 

Arg Ser His Asp Leu lie Glu 
1 5 



<210> 29 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> hSMClLl Gene F2 

<400> 29 

Thr Ser Ser Ser Leu Ser Arg 
1 5 



<210> 30 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> hSMClLl Gene F3 

<400> 30 

Arg Ser Asp His Leu Ser Thr 
1 5 



<210> 31 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> hSMClLl Gene F4 

<400> 31 



Thr Asn Ser Asn Arg lie Thr 
1 5 



<210> 32 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> hSMClLl Gene target sequence 

<400> 32 
gcggcgccgg eg 



<210> 33 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> hSMClLl Gene Fl 

<400> 33 

Arg Ser Asp Asp Leu Ser Arg 
1 5 



<210> 34 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> hSMClLl Gene F2 

<400> 34 

Arg Ser Asp Asp Arg Lys Thr 
1 5 



<210> 35 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> hSMClLl Gene F3 

<400> 35 

Arg Ser Glu Asp Leu lie Arg 
1 5 



<210> 36 

<211> 7 

<212> PRT 

<213> Artificial 



<220> 

<223> hSMClLl Gene F4 



<400> 36 

Arg Ser Asp Thr Leu Ser Arg 



<210> 37 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> hSMClLl Gene Initial amp 1 

<400> 37 

agcaacaact cctccgggga tc 22 

<210> 38 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> hSMClLl Gene Initial amp 2 

<400> 38 

ttccagacgc gactctttgg c 21 

<210> 39 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> hSMClLl Gene Chromosome-specific primer 

<400> 39 

ctcagcaagc gtgagctcag gtctc 25 

<210> 40 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> hSMClLl Gene Donor-specific primer 

<400> 40 

caatcagttt caggaagctt ctt 23 

<210> 41 

<211> 25 

<212> DNA 

<213> Artificial 



18 



<220> 

<223> hSMClLl Gene Ourside 1 
<400> 41 

ctcagcaagc gtgagctcag gtctc 2 5 



<210> 42 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> hSMClLl Gene Ourside 2 

<400> 42 

ggggtcaagt aaggctggga age 23 



<210> 43 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene target sequence 

<400> 43 

aacteggata at 12 



<210> 44 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene Fl 

<400> 44 

Asp Arg Ser Thr Leu lie Glu 
1 5 



<210> 45 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F2 

<400> 45 

Ser Ser Ser Asn Leu Ser Arg 
1 5 



<210> 46 
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<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F3 

<400> 46 

Arg Ser Asp Asp Leu Ser Lys 
1 5 



<210> 47 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F4 

<400> 47 

Asp Asn Ser Asn Arg lie Lys 
1 5 



<210> 48 

<211> 13 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene target sequence 

<400> 48 

tagaggagaa agg 13 



<210> 49 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene Fl 

<400> 49 

Arg Ser Asp Asn Leu Ser Asn 
1 5 



<210> 50 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F2 



20 



<400> 50 



Thr Ser Ser Ser Arg lie Asn 
1 5 



<210> 51 

<211> 7 

<212> PRT 

<213> Artificial 



<220> 

<223> IL2Rgamma Gene F3 
<400> 51 

Arg Ser Asp His Leu Ser Gin 



<210> 52 

<211> 7 

<212> PRT 

<213> Artificial 



<220> 

<223> IL2Rgamma Gene' F4 
<400> 52 

Arg Asn Ala Asp Arg Lys Thr 



<210> 53 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgairana Gene target sequence 

<400> 53 

tacaagaact eg 12 

<210> 54 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene Fl 

<400> 54 

Arg Ser Asp Asp Leu Ser Lys 
1 5 



<210> 55 
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<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F2 

<400> 55 

Asp Asn Ser Asn Arg lie Lys 
1 5 



<210> 56 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F3 

<400> 56 

Arg Ser Asp Ala Leu Ser Val 
1 5 



<210> 57 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F4 

<400> 57 

Asp Asn Ala Asn Arg Thr Lys 
1 5 



<210> 58 

<211> 9 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene target sequence 

<400> 58 

ggagaaagg 9 



<210> 59 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene Fl 



22 



<400> 59 

Arg Ser Asp His Leu Thr Gin 
1 5 



<210> 60 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F2 

<400> 60 

Gin Ser Gly Asn Leu Ala Arg 
1 5 



<210> 61 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F3 

<400> 61 

Arg Ser Asp His Leu Ser Arg 
1 5 



<210> 62 

<211> 18 

<212> DNA 

<213> Artificial 



<220> 

<223> replaced sequence 
<400> 62 

tacaagaact cggataat 



<210> 63 

<211> 18 

<212> DNA 

<213> Artificial 



<220> 

<223> replacing sequence 
<400> 63 

taaaagaatt ccgacaac 



<210> 64 
<211> 25 
<212> DNA 



<213> Artificial 



<220> 

<223> IL2Rgamma Gene Initial amp 1 
<400> 64 

tgtcgagtac atgaattgca cttgg 

<210> 65 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene Initial amp 2 
<400> 65 

ttaggttctc tggagcccag gg 



<210> 66 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene Chromosome- spec if ic primer 

<400> 66 

ctccaaacag tggttcaaga atctg 

<210> 67 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene Donor-specific primer 

<400> 67 

tcctctaggt aaagaattcc gacaac 

<210> 68 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> beta-globin Gene target sequence 

<400> 68 
gggcagtaac gg 

<210> 69 

<211> 7 

<212> PRT 

<213> Artificial 



24 



<220> 

<223> beta-globin Gene Fl 
<400> 69 

Arg Ser Asp His Leu Ser Glu 
1 5 



<210> 70 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> beta-globin Gene F2 

<400> 70 

Gin Ser Ala Asn Arg Thr Lys 
1 5 



<210> 71 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> beta-globin Gene F3 

<400> 71 

Arg Ser Asp Asn Leu Ser Ala 
1 5 



<210> 72 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> beta-globin Gene F4 

<400> 72 

Arg Ser Gin Asn Arg Thr Arg 
1 5 



<210> 73 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> beta-globin Gene target sequence 

<400> 73 



25 



aaggtgaacg tg 



<210> 74 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> beta-globin Gene Fl 

<400> 74 

Arg Ser Asp Ser Leu Ser Arg 
1 5 



<210> 75 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> beta-globin Gene F2 

<400> 75 

Asp Ser Ser Asn Arg Lys Thr 
1 5 



<210> 76 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> beta-globin Gene F3 

<400> 76 

Arg Ser Asp Ser Leu Ser Ala 
1 5 



<210> 77 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> beta-globin Gene F4 

<400> 77 

Arg Asn Asp Asn Arg Lys Thr 
1 " 5 



<210> 78 
<211> 32 



<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


replaced sequence 


<400> 


78 


ccgttactgc cctgtggggc aaggtgaacg tg 


<210> 


79 


<211> 


32 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


replacing sequence 


<400> 


79 


gcgttagtgc ccgaattccg atcgtcaacc ac 


<210> 


80 


<211> 


23 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


human beta-globin gene Initial amp 


<400> 


80 


tactgatggt atggggccaa gag 


<210> 


81 


<211> 


22 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


human beta-globin gene Initial amp 


<400> 


81 


cacgtgcagc ttgtcacagt gc 


<210> 


82 


<211> 


22 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


human beta-globin gene Chromosome-! 


<400> 


82 


tgcttaccaa gctgtgattc ca 


<210> 


83 


<211> 


18 


<212> 


DNA 



32 



32 



23 



22 



22 



27 



<213> Artificial 



<220> 

<223> human beta-globin gene Donor-specific primer 

<400> 83 

ggttgacgat cggaattc 18 

<210> 84 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> target site for the ZFP 

<400> 84 

aactcggata at 12 

<210> 85 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> Fl 

<400> 85 

Asp Arg Ser Thr Leu lie Glu 



<210> 86 

<211> 7 

<212> PRT 

<213> Artificial 



<220> 
<223> F2 

<400> 86 

Ser Ser Ser Asn Leu Ser Arg 
1 5 



<210> 87 

<211> 7 

<212> PRT 

<213> Artificial 



<220> 
<223> F3 

<400> 87 

Arg Ser Asp Asp Leu Ser Lys 
1 5 



28 



<210> 88 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> F4 

<400> 88 

Asp Asn Ser Asn Arg lie Lys 



<210> 89 

<211> 18 

<212> PRT 

<213> Artificial 

<220> 

<223> 10-residue linker 



<220> 

<221> MI SC_FEATURE 

<222> (6) . . (15) 

<223> ZC linker 

<400> 89 



His Thr Lys lie His Leu Arg Gin Lys Asp Ala Ala Arg Gly Ser Gin 
15 10 15 



Leu Val 



<210> 90 

<211> 14 

<212> PRT 

<213> Artificial 



<220> 

<223> 6-residue linker 



<220> 

<221> MI SC_FEATURE 

<222> (6) . . (11) 

<223> ZC linker 

<400> 90 

His Thr Lys lie His Leu Arg Gin Lys Gly Ser Gin Leu Val 
15 10 



<210> 91 



29 



<211> 13 

<212> PRT 

<213> Artificial 

<220> 

<223> 5-residue linker 



<220> 

<221> MISC_FEATURE 

<222> (6) . . (10) 

<223> ZC linker 

<400> 91 

His Thr Lys lie His Leu Arg Gin Gly Ser Gin Leu Val 
15 10 



<210> 92 

<211> 12 

<212> PRT 

<213> Artificial 

<220> 

<223> 4-residue linker 



<220> 

< 2 2 1 > MI S COFEATURE 

<222> (6) . . (9) 

<223> ZC linker 

<400> 92 

His Thr Lys lie His Leu Arg Gly Ser Gin Leu Val 
15 10 



<210> 93 

<211> 11 

<212> PRT 

<213> Artificial 

<220> 

<223> 3-residue linker 



<220> 

<221> MISC_FEATURE 

<222> (6) . . (8) 

<223> ZC linker 

<400> 93 

His Thr Lys lie His Leu Gly Ser Gin Leu Val 
15 10 



<210> 94 
<211> 10 



30 



<212> PRT 

<213> Artificial 

<220> 

<223> 2-residue linker 



<220> 

< 2 2 1 > MI SC_F EATURE 

<222> (6) . . (7) 

<223> ZC linker 

<400> 94 

His Thr Lys He His Gly Ser Gin Leu Val 
15 10 



<210> 95 

<211> 38 

<212> DNA 

<213> Artificial 

<220> 

<223> 4bp separation 



<220> 

<221> misc_f eature 

<222> (6) . . (17) 

<223> ZFP target site 

<220> 

<221> misc_f eature 

<222> (22) . . (33) 

<223> ZFP target site 

<400> 95 

ctagcattat ccgagttaca caactcggat aatgctag 



<210> 96 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> 5bp separation 



<220> 

<221> misc_f eature 

<222> (6) . . (17) 

<223> ZFP target site 

<220> 

<221> misc_f eature 

<222> (23) . . (34) 

<223> ZFP target site 

<400> 96 



31 



ctagcattat ccgagttcac acaactcgga taatgctag 



<210> 97 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> 6bp separation 



<220> 

<221> misc_feature 

<222> (7) . . (18) 

<223> ZFP target site 

<220> 

<221> misc_f eature 

<222> (25) . . (36) 

<223> ZFP target site 

<400> 97 

ctaggcatta tccgagttca ccacaactcg gataatgact ag 



<210> 98 

<211> 41 

<212> DNA 

<213> Artificial 

<220> 

<223> 7bp separation 



<220> 

<221> misc_f eature 

<222> (6) . . (17) 

<223> ZFP target sequence 

<220> 

<221> misc^feature 

<222> (25) . . (36) 

<223> ZFP target sequence 

<400> 98 

ctagcattat ccgagttcac acacaactcg gataatgcta g 



<210> 99 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> 8bp separation 



<220> 

<221> misc_f eature 
<222> (6) . . (17) 



32 



<223> ZPF target site 



<220> 

<221> misc_f eature 

<222> (26) . . (37) 

<223> ZPF target site 

<400> 99 

ctagcattat ccgagttcac cacacaactc ggataatgct ag 42 

<210> 100 

<211> 43 

<212> DNA 

<213> Artificial 

<220> 

<223> 9bp separation 
<220> 

<221> misc_feature 

<222> (6) . . (17) 

<223> ZFP target site 

<220> 

<221> misc_feature 

<222> (27) . . (38) 

<223> ZFP target site 

<400> 100 

ctagcattat ccgagttcac acacacaact cggataatgc tag 43 

<210> 101 

<211> 46 

<212> DNA 

<213> Artificial 

<220> 

<223> 12bp separation 
<220> 

<221> misc_f eature 

<222> (6) . . (17) 

<223> ZFP target site 

<220> 

<221> misc_f eature 

<222> (30) . . (41) 

<223> ZFP target site 

<400> 101 

ctagcattat ccgagttcac caccaacaca actcggataa tgctag 46 

<210> 102 

<211> 49 

<212> DNA 

<213> Artificial 



33 



<220> 
<223> 



15bp separation 



<220> 

<221> misc_feature 

<222> (6) . . (17) 

<223> ZFP target site 

<220> 

<221> misc_f eature 

<222> (33) . . (44) 

<223> ZFP target site 

<400> 102 

ctagcattat ccgagttcac caccaaccac acaactcgga taatgctag 

<210> 103 

<211> 50 

<212> DNA 

<213> Artificial 

<220> 

<223> 16bp separation 



<220> 

<221> misc_f eature 

<222> (6) . . (17) 

<223> ZFP target site 

<220> 

<221> misc_f eature 

<222> (34) . . (45) 

<223> ZFP target site 

<400> 103 

ctagcattat ccgagttcac caccaaccac accaactcgg ataatgctag 

<210> 104 

<211> 51 

<212> DNA 

<213> Artificial 

<220> 

<223> 17bp separation 



<220> 

<221> misc_feature 

<222> (6) . . (17) 

<223> ZFP target site 

<220> 

<221> misc_f eature 

<222> (35) . . (46) 

<223> ZFP target site 



34 



<400> 104 

ctagcattat ccgagttcaa ccaccaacca caccaactcg gataatgcta g 



51 



<210> 105 

<211> 56 

<212> DNA 

<213> Artificial 

<220> 

<223> 22bp separation 



<220> 

<221> misc_f eature 

<222> (6) . . (17) 

<223> ZFP target site 

<220> 

<221> misc_f eature 

<222> (40).. (51) 

<223> ZFP target site 

<400> 105 

ctagcattat ccgagttcaa ccaccaacca caccaacaca actcggataa tgctag 56 



<210> 106 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> 26bp separation 



<220> 

<221> misc_f eature 

<222> (6) . . (17) 

<223> ZFP target site 

<220> 

<221> misc_f eature 

<222> (44) . . (55) 

<223> ZFP target site 

<400> 106 

ctagcattat ccgagttcaa ccaccaacca caccaacacc accaactcgg ataatgctag 60 



<210> 107 

<211> 4 

<212> PRT 

<213> Artificial 

<220> 

<223> linker 

<400> 107 

Leu Arg Gly Ser 



35 



1 



<210> 108 

<211> 4 

<212> PRT 

<213> Artificial 

<220> 

<223> linker 

<400> 108 

Leu Gly Gly Ser 
1 



<210> 109 

<211> 4 

<212> PRT 

<213> Artificial 

<220> 

<223> linker 

<400> 109 

Thr Gly Gly Ser 
1 



<210> 110 

<211> 4 

<212> PRT 

<213> Artificial 

<220> 

<223> linker 

<400> 110 

Gly Gly Gly Ser 
1 



<210> 111 

<211> 4 

<212> PRT 

<213> Artificial 

<220> 

<223> linker 

<400> 111 

Leu Pro Gly Ser 
1 



<210> 112 
<211> 4 
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<212> PRT 

<213> Artificial 

<220> 

<223> linker 

<400> 112 

Leu Arg Lys Ser 
1 



<210> 113 

<211> 4 

<212> PRT 

<213> Artificial 

<220> 

<223> linker 

<400> 113 

Leu Arg Trp Ser 
1 



<210> 114 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rganuna Gene fusion 5-8 target sequence 

<400> 114 
actctgtgga ag 



<210> 115 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene fusion 5-8 Fl 

<400> 115 

Arg Ser Asp Asn Leu Ser Glu 
1 5 



<210> 116 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene fusion 5-8 F2 

<400> 116 
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Arg Asn Ala His Arg lie Asn 
1 5 



<210> 117 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene fusion 5-8 F3 

<400> 117 

Arg Ser Asp Thr Leu Ser Glu 
1 5 



<210> 118 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene fusion 5-8 F4 

<400> 118 

Ala Arg Ser Thr Arg Thr Thr 
1 5 



<210> 119 

<211> 13 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene fusion 5-10 target sequence 

<400> 119 

aacacgaaac gtg 13 



<210> 120 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene fusion 5-10 Fl 

<400> 120 

Arg Ser Asp Ser Leu Ser Arg 
1 5 



<210> 121 
<211> 7 
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<212> PRT 

<213> Artificial 



<220> 

<223> IL2Rgamma Gene fusion 5-10 F2 
<400> 121 

Asp Ser Ser Asn Arg Lys Thr 
1 5 



<210> 122 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene fusion 5-10 F3 

<400> 122 

Arg Ser Asp Ser Leu Ser Val 
1 5 



<210> 123 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene fusion 5-10 F4 

<400> 123 

Asp Arg Ser Asn Arg lie Thr 
1 5 



<210> 124 

<211> 8 

<212> DNA 

<213> Artificial 

<220> 

<223> replaced sequence 

<400> 124 

gaccacat 8 



<210> 125 

<211> 6 

<212> DNA 

<213> Artificial 

<220> 

<223> replacing sequence 

<400> 125 



39 



taacac 



6 



<210> 
<211> 
<212> 
<213> 



126 

17 

DNA 

Artificial 



<220> 

<223> GFP-Bam 

<400> 126 
cgaattctgc agtcgac 



<210> 
<211> 
<212> 
<213> 



127 

18 

DNA 

Artificial 



<220> 

<223> GFP-Xba 

<400> 127 
gattatgatc tagagtcg 



<210> 128 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> stop sense2 

<400> 128 

agccgctacc cctaacacga agcag 25 



<210> 129 

<211> 25 

<212> DNA 

<213> Artificial 



<220> 

<223> stop anti2 



<400> 129 

ctgcttcgtg ttaggggtag cggct 25 



<210> 130 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 287A Fl 

<400> 130 



40 



Arg Ser Asp Asp Leu Thr Arg 
1 5 



<210> 131 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 287A F2 

<400> 131 

Gin Ser Gly Ala Leu Ala Arg 
1 5 



<210> 132 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 287A F3 

<400> 132 

Arg Ser Asp His Leu Ser Arg 
1 5 



<210> 133 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 296S Fl 

<400> 133 

Gin Ser Gly Ser Leu Thr Arg 
1 5 



<210> 134 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 296S F2 

<400> 134 

Gin Ser Gly Asp Leu Thr Arg 
1 5 



<210> 135 



<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 296S F3 

<400> 135 

Gin Ser Gly Asn Leu Ala Arg 
1 5 



<210> 136 

<211> 10 

<212> DNA 

<213> Artificial 

<220> 

<223> 287A target sequence 

<400> 136 
ggggtagcgg 



<210> 137 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 287A Fl 

<400> 137 

Arg Ser Asp Asp Leu Thr Arg 
1 5 



<210> 138 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 287A F2 

<400> 138 

Gin Ser Gly Ala Leu Ala Arg 
1 5 



<210> 139 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 287A F3 



<400> 139 

Arg Ser Asp His Leu Ser Arg 
1 5 



<210> 140 

<211> 9 

<212> DNA 

<213> Artificial 

<220> 

<223> 296S target sequence 

<400> 140 
gaagcagca 



<210> 141 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 296S Fl 

<400> 141 

Gin Ser Gly Ser Leu Thr Arg 
1 5 



<210> 142 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 296S F2 

<400> 142 

Gin Ser Gly Asp Leu Thr Arg 
1 5 



<210> 143 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> 296S F3 

<400> 143 

Gin Ser Gly Asn Leu Ala Arg 
1 5 



<210> 144 



<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> eGFP primer 1 (5T) 

<400> 144 
ctgctgcccg acaacca 

<210> 145 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> eGFP primer 2 (3T) 

<400> 145 

ccatgtgatc gcgcttctc 



<210> 146 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> eGFP probe 

<400> 146 

cccagtccgc cctgagcaaa ga 



<210> 147 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> GAPDH primer 1 

<400> 147 

ccatgttcgt catgggtgtg a 



<210> 148 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> GAPDH primer 2 

<400> 148 

catggactgt ggtcatgagt 



<210> 149 
<211> 24 



<212> DNA 

<213> Artificial 



<220> 

<223> GAPDH probe 

<400> 149 

tcctgcacca ccaactgctt agca 24 

<210> 150 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> GFPnostart 

<400> 150 

ggcgaggagc tgttcac 17 

<210> 151 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> GFP-Xba 

<400> 151 

gattatgatc tagagtcg 18 

<210> 152 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene target sequence 

<400> 152 

actctgtgga ag 12 

<210> 153 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene Fl 

<400> 153 

Arg Ser Asp Asn Leu Ser Val 
1 5 



<210> 154 



45 



<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F2 

<400> 154 

Arg Asn Ala His Arg lie Asn 
1 5 



<210> 155 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F3 

<400> 155 

Arg Ser Asp Thr Leu Ser Glu 
1 5 



<210> 156 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgairana Gene F4 

<400> 156 

Ala Arg Ser Thr Arg Thr Asn 
1 5 



<210> 157 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<2 23> IL2Rgamma Gene target sequence 

<400> 157 

aaagcggctc eg 12 



<210> 158 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene Fl 



46 



<400> 158 

Arg Ser Asp Thr Leu Ser Glu 



<210> 159 

<211> 7 

<212> PRT 

<213> Artificial 



<220> 

<223> IL2Rgamma Gene F2 
<400> 159 

Ala Arg Ser Thr Arg Thr Thr 



<210> 160 

<211> 7 

<212> PRT 

<213> Artificial 



<220> 

<223> IL2Rgamma Gene F3 
<400> 160 

Arg Ser Asp Ser Leu Ser Lys 
1 5 



<210> 161 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2Rgamma Gene F4 

<400> 161 

Gin Arg Ser Asn Leu Lys Val 
1 5 



<210> 


162 


<211> 


117 


<212> 


PRT 


<213> 


Artificial 


<220> 




<223> 


nuclease 


<400> 


162 



Met Ala Glu Arg Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser 
15 10 15 



47 



Arg Ser Asp Asn Leu Ser Val His lie Arg Thr His Thr Gly Glu Lys 
20 25 30 



Pro Phe Ala Cys Asp lie Cys Gly Arg Lys Phe Ala Arg Asn Ala His 
35 40 45 



Arg lie Asn His Thr Lys lie His Thr Gly Ser Gin Lys Pro Phe Gin 
50 55 60 



Cys Arg lie Cys Met Arg Asn Phe Ser Arg Ser Asp Thr Leu Ser Glu 
65 70 75 80 



His lie Arg Thr His Thr Gly Glu Lys Pro Phe Ala Cys Asp lie Cys 
85 90 95 



Gly Arg Lys Phe Ala Ala Arg Ser Thr Arg Thr Asn His Thr Lys lie 
100 105 110 



His Leu Arg Gly Ser 
115 



<210> 163 

<211> 117 

<212> PRT 

<213> Artificial 

<220> 

<223> nuclease 
<400> 163 

Met Ala Glu Arg Pro Phe Gin Cys Arg lie Cys Met Arg Asn Phe Ser 
15 10 15 



Arg Ser Asp Thr Leu Ser Glu His lie Arg Thr His Thr Gly Glu Lys 
20 25 30 



Pro Phe Ala Cys Asp lie Cys Gly Arg Lys Phe Ala Ala Arg Ser Thr 
35 40 45 



Arg Thr Thr His Thr Lys lie His Thr Gly Ser Gin Lys Pro Phe Gin 
50 55 60 



Cys Arg lie Cys Met Arg Asn Phe Ser Arg Ser Asp Ser Leu Ser Lys 
65 70 75 80 



His lie Arg Thr His Thr Gly Glu Lys Pro Phe Ala Cys Asp lie Cys 
85 90 95 



48 



Gly Arg Lys Phe Ala Gin Arg Ser Asn Leu Lys Val His Thr Lys lie 
100 105 110 



His Leu Arg Gly Ser 
115 



<210> 164 

<211> 13 

<212> PRT 

<213> Artificial 

<220> 

<223> IL-2Rgamma insert sequence 
<400> 164 

Phe Arg Val Arg Ser Arg Phe Asn Pro Leu Cys Gly Ser 
15 10 



<210> 165 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> IL-2Rgamma insert sequence 

<400> 165 

tttcgtgttc ggagccggtt taacccgctc tgtggaagt 3 9 



<210> 166 

<211> 23 

<212> DNA 

<213> Artificial 



<220> 

<223> Ex5_l . 5detFl 
<400> 166 

gattcaacca gacagataga agg 23 



<210> 167 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<223> Ex5_l . SdetRl 



<400> 167 

ttactgtctc atcctttact cc 22 



<210> 168 



49 



<211> 27 

<212> DNA 

<213> Artificial 



<220> 

<223> Exon 5 forward primer 
<400> 168 

gctaaggcca agaaagtagg gctaaag 

<210> 169 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Exon 5 reverse primer 
<400> 169 

ttccttccat caccaaaccc tcttg 



<210> 170 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> ex5_l . 5detF3 

<400> 170 

gctaaggcca agaaagtagg gctaaag 

<210> 171 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> ex5_l . 5detR3 

<400> 171 

ttccttccat caccaaaccc tcttg 



<210> 172 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> Donorl 

<400> 172 

cttcagccgc tatccagacc acatgaaaca acacgacttc 

<210> 173 

<211> 42 



50 



<212> DNA 

<213> Artificial 



<220> 

<223> Donor2 

<400> 173 

cttcagccgg tatccagacc acatgaaaca acatgacttc tt 42 

<210> 174 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> Donor3 

<400> 174 

cttcagccgc tacccagacc acatgaaaca gcacgacttc tt 42 

<210> 175 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> Donor 5 

<400> 175 

cttcagccgc taccccgacc acatgaagca gcacgacttc tt 42 

<210> 176 

<211> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> GFP mut 

<400> 176 

cttcagccgc tacccctaac acgaagcagc acgacttctt 40 

<210> 177 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> GFP wt 

<400> 177 

cttcagccgc taccccgacc acatgaagca gcacgacttc tt 42 

<210> 178 

<211> 12 

<212> DNA 



51 



<213> 



Artificial 



<220> 
<223> 



sca-36a 



<400> 178 
gaagtctgcc gt 



12 



<210> 179 

<211> 13 

<212> DNA 

<213> Artificial 

<220> 

<223> sca-36b 

<400> 179 

gaagtctgcc gtt 13 



<210> 180 

<211> 13 

<212> DNA 

<213> Artificial 

<220> 

<223> sca-36c 

<400> 180 

gaagtctgcc gtt 13 



<210> 181 

<211> 52 

<212> DNA 

<213> Artificial 

<220> 

<223> human beta-globin gene 

<400> 181 

caaacagaca ccatggtgca tctgactcct gtggagaagt ctgccgttac tg 52 

<210> 182 

<211> 13 

<212> DNA 

<213> Artificial 

<220> 

<223> sca-r29b 

<400> 182 

acgtagactg agg 13 



<210> 183 

<211> 9 

<212> PRT 

<213> Artificial 



52 



<220> 

<223> non-canonical inter-finger linker 
<400> 183 

Thr Gly Gly Gly Gly Ser Gin Lys Pro 
1 5 



<210> 184 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-r29b Fl 

<400> 184 

Gin Ser Gly Asp Leu Thr Arg 
1 5 



<210> 185 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-r29b F2 

<400> 185 

Thr Ser Ala Asn Leu Ser Arg 
1 5 



<210> 186 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-r29b F3 

<400> 186 

Asp Arg Ser Ala Leu Ser Arg 
1 5 



<210> 187 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-r29b F4 

<400> 187 



53 



Gin Ser Gly His Leu Ser Arg 
1 5 



<210> 188 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36a Fl 

<400> 188 

Arg Ser Gin Thr Arg Lys Thr 
1 5 



<210> 189 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36a F2 

<400> 189 

Gin Lys Arg Asn Arg Thr Lys 
1 5 



<210> 190 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36a F3 

<400> 190 

Asp Arg Ser Ala Leu Ser Arg 
1 5 



<210> 191 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36a F4 

<400> 191 



Gin Ser Gly Asn Leu Ala Arg 
1 5 



<210> 192 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36b Fl 

<400> 192 

Thr Ser Gly Ser Leu Ser Arg 
1 5 



<210> 193 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36b F2 

<400> 193 

Asp Arg Ser Asp Leu Ser Arg 
1 5 



<210> 194 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36b F3 

<400> 194 

Asp Arg Ser Ala Leu Ser Arg 
1 5 



<210> 195 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36b F4 

<400> 195 

Gin Ser Gly Asn Leu Ala Arg 
1 5 



<210> 196 

<211> 7 

<212> PRT 

<213> Artificial 



<220> 

<223> sca-36c Fl 
<400> 196 

Thr Ser Ser Ser Leu Ser Arg 
1 5 



<210> 197 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36c F2 

<400> 197 

Asp Arg Ser Asp Leu Ser Arg 
1 5 



<210> 198 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36c F3 

<400> 198 

Asp Arg Ser Ala Leu Ser Arg 
1 5 



<210> 199 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> sca-36c F4 

<400> 199 

Gin Ser Gly Asn Leu Ala Arg 
1 5 



<210> 


200 


<211> 


55 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


human beta 


<400> 


200 



ctagacacca tggtgcatct gactcctgtg gagaagtctg ccgttactgc cctag 



56 



<210> 201 

<211> 27 

<212> PRT 

<213> Artificial 

<220> 

<223> zinc finger 



<220> 

<221> MISC_FEATURE 

<222> (1) . . (2) 

<223> Xaa may be any amino acid 
<220> 

< 2 2 1 > MI SC_FEATURE 

<222> (4) . . (7) 

<223> Xaa may be any amino acid 
<220> 

<221> MISC_FEATURE 

<222> (6) . . (7) 

<223> Xaa may be present or absent 
<220> 

<221> MISC_FEATURE 

<222> (9) . . (20) 

<223> Xaa may be any amino acid 
<220> 

<221> M I S C_F EATURE 

<222> (22) . . (26) 

<223> Xaa may be any amino acid 
<220> 

<221> MI SC_F EATURE 

<222> (25) . . (26) 

<223> Xaa may be present or absent 

<400> 201 

Xaa Xaa Cys Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
15 10 15 



Xaa Xaa Xaa Xaa His Xaa Xaa Xaa Xaa Xaa His 
20 25 



<210> 202 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA target sequence 

<400> 202 

aactcggata at 12 



57 



<210> 203 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA target sequence 

<400> 203 

aactcggata at 12 



<210> 204 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2-1 zinc finger Fl 

<400> 204 

Asp Arg Ser Thr Leu lie Glu 
1 5 



<210> 205 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2-1 zinc finger F2 

<400> 205 

Ser Ser Ser Asn Ser Leu Arg 
1 5 



<210> 206 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> IL2-1 zinc finger F3 

<400> 206 

Arg Ser Asp Asp Leu Ser Lys 
1 5 



<210> 207 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 



58 



<223> IL2-1 zinc finger F4 
<400> 207 

Asp Asn Ser Asn Arg He Lys 
1 5 



<210> 208 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 208 

ggatcccaac tagtcaaaag tgaac 2 5 



<210> 209 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 209 

ctcgagttaa aagtttatct cgccg 25 



<210> 210 

<211> 7 

<212> PRT 

<213> Artificial 

<220> 

<223> ZC linker 

<400> 210 

Pro Lys Lys Lys Arg Lys Val 
1 5 

<210> 211 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> substrate sequence 



<220> 

<221> misc_feature 

<222> (2) . . (13) 

<223> 5-9D zinc finger binding domain 
<220> 

<221> misc_feature 
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<222> (20) . . (31) 

<223> IL2-1 zinc finger binding domain 



<400> 211 

taaagcggct ccgaaccaca ttatccgagt tc 



<210> 212 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> substrate sequence 



<220> 

<221> misc_f eature 

<222> (2) . . (13) 

<223> 5-9D zinc finger binding domain 
<220> 

<2 2 1 > mi sc_f ea ture 

<222> (20) . . (31) 

<223> IL2-1 zinc finger binding domain 

<400> 212 

taaagcggct ccgaaccaca actcggataa tg 



